Galactitol and galactonate in red blood cells of galactosemic patients.
The red blood cell (RBC) concentration of galactitol and galactonate was measured in 27 patients with galactose-1-phosphate uridyltransferase (GALT) deficiency galactosemia and 19 non-galactosemic subjects by a newly devised isotope dilution gas chromatography/mass spectrometry (GC/MS) method. The method utilizing UL[13C]galactitol and UL[13C]galactonate was reproducible with excellent precision and recovery of 99%. The RBC galactitol in galactosemic patients on galactose-restricted diets averaged 5.98+/-1.2 microM (M+/-SD) with a range of 3.54-8.81 microM. The mean in non-galactosemic patients was 0.73+/-0.31 microM with a range of 0.29-1.29 microM. The mean of RBC galactonate in the same galactosemic patients was 4.16+/-1.32 microM (M+/-SD) with a range of 0.68-6.47, while the mean in non-galactosemic subjects was 1.94+/-0.96 (M+/-SD) with a range of 0.69-3.84. In galactosemic RBC the galactitol was higher than galactonate while this was reversed in non-galactosemic cells. RBC galactose-1-phosphate (Gal-1-P) measured at the same time as galactitol and galactonate was 30 times the level of the other two metabolites. There was no relationship between RBC Gal-1-P and galactitol or galactonate. The ability to measure all three galactose metabolites in the same procedure offers the possibility of augmented monitoring of the galactose metabolic status of patients. The measurement of RBC galactitol and galactonate presents a new means of characterizing galactosemic patients and their levels monitored over time may provide new insight in the development of long-term complications observed in afflicted patients.